High dietary fat and the development of osteoarthritis in a rabbit model.
Osteoarthritis (OA) is associated with obesity, although this relationship remains unclear. Proposed etiologies of OA in obesity include mechanical loading of malaligned joints and possible toxicity of dietary fat. The hypothesis tested in the present study was that increased dietary fat worsens OA in both malaligned and normal joints, detected by biochemical and histological cartilage markers. 83 New Zealand white rabbits were divided among two conditions related to OA: bowing of the knee and a 14%kcal vs 47.8%kcal fat diet. Rabbit weights and knee angles were compared throughout the experiment. At 28 and 38 weeks, intra-articular forces were measured, animals sacrificed, and knee cartilage examined for histological changes, glycosaminoglycan content, 35S uptake, and aggrecanase-1 expression. There were no differences in animal weights or intra-articular forces between the two diets. Despite increased fat content in their diet, animals on the 47.8%kcal fat diet did not gain excess weight. Representative histology showed atypical shearing of articular cartilage among animals on the high fat diet. Animals on the 47.8%kcal fat diet had suppression of protein synthesis compared to the 14%kcal fat diet: lower glycosaminoglycan content and aggrecanase-1 expression in all knee compartments at both times, and lower 35S uptake at 38 weeks. These results suggest dietary fat, independent of animal weight, results in altered chondrocyte function. Increased dietary fat was associated with changes in rabbit cartilage in vivo and appears to be a risk factor for the development of OA.